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(57) Abstract: A thrust dynamic pressure bearing having a large rigidity to tilting against the swing of a shaft and a small bearing 
loss torque, a spindle motor using the bearing, and an information recording/reproducing device using the spindle motor. In the 
thrust dynamic pressure bearing, herring bone grooves (131) having intermediate bent parts (132) are formed in a rotating side 
^J" bearing surface (11) formed on the rotating side member of the bearing. When the rotating side bearing surface (11) is rotated in 
a direction (A) (clockwise direction), a lubricating oil causes a dynamic pressure in an area about the intermediate bent parts (132) 
along the radial outer portions (133) and the radial inner portions (134) of the herring bone grooves (131). Where a relation between 
the groove width (G) of dynamic pressure generating grooves and the width (L) of ridge parts adjacent to the dynamic pressure 
generating grooves is G > L at any radius (2) position, the rigidity to the tilting can be increased and the bearing loss torque can be 



reduced. 
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:^n^h<Dx\'ifj:< . m &mm2o<Dm^m2 1 ic^^<4=7/vmi35^m^u 
m^mmmuu (n-^) io<Dm^mii^^mmt\^xh^\^ \ 

[0068] fi::^. _h|E<?5^eg-e}*G:L=65:35;0^^>G:L=8O:2OtbfCo $b(^M*U<{*G: 

L = 65 : 35;$)^^>G : L = 75 : 25ii-§(D/^)S \ 

[0069] *^c. G:L{i#sffi-h-eio(Dfifit^@^$ti.§i^i.^(*/^<, mmmm<7)m^^i^^ 
^m.wmi^mmi^fm^xh<>x-hx\^\ #^J^^^2«m<5o^l|lgG*5J;t;?G' t2nm<D 

o 

[0070] ^h\^M^}M^^(DitG:l^^i:UG' :V t^Qb:3bt^hS0:2Q(D^m^. 

M*b< {*65 : 35;0^^>75 : 2b(D^mK-h^^fl^fl2mm.(Dmhm^^^'KKUn 

[0071] ;^^0Jtt»]i£^^^t(D|M^:^#:^^*DV^-C. G>'LX^^'i^'.m-i.^i^\ ttffi 
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^T^^^w^h^o m^x^ \Hmn<DmMmL,^±^<ir^^tKx-Dxmmm(D 

^mmn^^wm}±^mm\^x^^t^\\ ^(dtmc^ ^^:if\^(D^m:^^h^^M 

(c:;0^{t-C(iG:L=8O:2O, $bt-M*L<{*75:25^i-;5o f^JS§|5<D#j£(^G^Li: 

65 : 35tir^o m^m^(D?^^mmmKG^i.tvxh^mm(D s m^mir^^tT^^ 

[0072] ^fc. m8Axi^\^miMt^mm(Dm^mm—xh^m^^^\^tco msBic^ 
•rx^K. ^mm<Dm^m^^<\^x. ^mm<Dm^m^<i^^jt<i.xhx\\ mm^^ 

^itG:i.^^^:ff\^(D^'^{z^fc<>xm—tvxh.^^m^(Dm^\^(DF^m:ff\HM 

[0073] mM(Dj^m3) 

[0074] 09}^. :^mm<Dmm<Dj^m3iz:ib^7!}^:5. :^tVK/v^-i5^*5j;TJ?ft#|E^S^^ 

[0075] |l|9^^*DV^•r. IlI^ct''Ci'*201(DM<9{cl[lI^i-§ti— ^$|5202{*, Ill^tt''il-20l3fi# 
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02e7im^^thX\^^o 

[0076] ^fc. u—^^202(Dyy:yi^^202h(D^mm(DTmiat.mwe:(DmmKmm^tb 

fzLm^m^203imAh^\^nmM^(7)m(^:f7m^x^mM^tv^ ^$^$15202^ 

t>'IlIfea^203d^6>/^§IlIfe#:204^«^b-CV 
[0077] lHl^#:204^«^i-6n— ^§B202COtti^R1^§|5202aO|^Mffi{*. ^(D\Hm^^ 
i5^§B202O>^9^^v'§|5202b'fMl|l;i*5V^T;'C#V\ ^O^o, v--^— v'205{RlJ(;i*5V^T 

^h^<f£^X^\C{i.-ti<th2-D(Dmt^^\^1^^^i-^o ^'7>i^^202hmiZ.^i1r 

^\^mmt-y^—-y205m{^^n^\Hmm^mmir^^mm202mmmi^'\j^2oi 

[0078] — ^|fP202C0im^#Jtt^|fP202el;n^J^;LT. ^(D|^M®206at_hii^B 

206hxm)^^^com'^m^^^\^206cmm^f\^tim^m'^mm^206^mA. 
mMh^^^itmm^<Dm<^m^(D:)jmKxy)-^^—-^205Kmm^tix\^^o ^fc. 

3-r/V207;65^^— ^3T208(D^#:(D^^^#g|5^C^IlI$ttT«^$^^fc:>^^— ^2 
09(D^#:(Da^^#^fP^ii^§|5(Dp*=3M®^5n--i5^la3202(c:@^$;h.fcim^a^203O 

[0079] *fc. -^(D#>i>^I^IfectI>[1^201^C|l^&— i5c$-&. ^^o, ^§|5202(Dct'^R1ilf|52 
02a<Ofti^§B5>^. i-#ra^^L-Cil5J;5fil. @^#210^Sv'-\— v'205J;iffiA*> 

[0080] *fc. :^'T—^209^^h(Dmmm.M^MUmz.mmir^^^—/^}'M211^^-y^—>^ 

205KmM^tl. ;?^tVK/V^— i5'212^?f^^L-CV^;5o 
[0081] ia^#210{*, v'-^'— v'205{aiJt^*5V^-C^(^^Mffi<^^^:5S/jN$V\ iX^— v'20 

, e/-^— ^>205jMlJf^*D(t§i^^/5^^i=J^^$P202(DR'K§P202a(DrtJ^ffi(Z)v'-V^v'2 
05^l!l(C*5Jt^f^^j;«9'b/J^$V\ iX205ffiiJ^(*^>^j-#J(;i*Dit§i^^5ci— iJ'^IS 

202<D:7^^^i^§P202b{|iJ(3:*D{tSrtM®(^rt^J:?)t>/J^$<?l^^$tvTv ^>'-^— 

iX205'fIiJ(C*5ft^iJ1>^;55/jN$V>;^(Z)iJ1^M®^^>^— i>'205{MiJi!{*H>^^^^ 
tV^;^(D^Jll®^^^ggi-^^#®210atttHlfect'>L>201(D#;^fB]tC|ll§Sli:^ceffii: 
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— :X205#J K^n^ rtM m^mmir:6^Mm202ft m ^$^2 10(D^#B2 l Oa 

#^t-/J-$^^B^^<^i-t r^^^bT>y-[R]i-sa;5 (-^>-Y--^>205tc:@^$;n'TV ^ 

So 

[0083] ^fc. v'i'-iy205ffl^;fiM^ffll;ifcS@S#210(DiSffi§|5<Z)fti>ij»§|5(c:fi. lfti;feClf|5 
2lOb:^5?l^^$^^TV^§o 

[0084] i5'f|5202(D:7^^v;^fR202b(D_hffitC{i, ^®tCfS®:jKf*(BI^-fr*f ) 

?f^^$ ti./c7^V:^i^2 14 ;eiSife^$ ti.^ taC215i^J;i9ia tvfcT^V^i^iJPt^^gPIt 2 1 6 
(D^i^;bKX^'f-c:^ii^2i4^^^—^^202(D:79:yi^^202h(D±mi^i^^m^U 

^§1520260 im^(;i#o T^V>^i5'2 14>55 [SI^BrtM t;i«^$ttTV ^6o 
[0086] ^fc. ■7'V;^i^214lCl?l^^$tt§|E^j^^f*. 'f^:^i^214(D±mmKM)3^VXh 

[0087] @S#2lO(Dlft|;^aCla52lOb^c:^J^;:Lfc^^ig^;l*3V^-C;^^^— 217(;iMj15^ 

^^ft^o 217(D^^^$|5217a<DT«ffi(-. @^#2lO<D_hi^ffi?r^^^$-lir 

@S^v^218^::^7/^— 217(DMiS5A:^iM^b-Cia^#210(D|tt|:j3iC§|5210 

b(^;JaCihJ?)U 217^@^#210(^@^i-§o 
[0088] 217<DMii:§P(^*5V>T;^^^— 217^V-\'— i/205, fe§V>{i^^(|l| 

^\^°>'}'yi-^—^212^Xm^<—217m:^^ht^^v'^^^^mM^^)^\^X\^^o 
/cCds, 217^ll^#210f^i^^^-f bt>;feCihJ?)b/ce<-Ct>^V \ 

[0089] m^. mmm^^<Dmm^^^^xm\^<nmir:5o 

[0090] mm^. :^}:i°:y}^yi^^—i^(Dm}±^^^22o^xxf^(Dmm(Dik±mvi^mmmx- 
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[0091] |l|10fC:}3V^T. in— ^§|S202(D[lIfe{|iJ$ft§:S|5202e^ia^fIiJtt§:g|S206c;OS^tt 
2<D^'7>'i^^202h(DTi^m202dt^th\Z:M\^i-^^^m'Mmm206(D±i^m 

206bi:<7)ra-e;^^;^Mbffi#^220a^«^i-6o 
[0092] igioi;i*5v ^T. 9i:^T/i^mf^m^220hia^W})^^^mti^x. -^y^i^/K— 

221:i)^K @SffiiJttS:$|S206c-eS)§ttS:@S{IiJ$RW206(D^MI®206afi?f^^$tl' 
TV^^So ^tvi^>i^ffR]i-;5lHlfe{|iJ#^g|S202e-t?S);5n— i5^§|5202(D4'^RMIfP202a 
<DiJ1^Mffi202c{*3|Z^g^/^oTV ^;5o 

[0093] ^/c. ;^^>'^Mbff#s:220a{c:}i. W})±m^m(D^mmmi32^mir^mm(D 

w# 1 3 1 . tfriBibiE^^ft ^ m ( h^-^t ) 

$b(C^i|'gG^^§|5i|iSL(DM#;05G>L^7'^§J;5t-@^#JttS:g|52O6 
c-efe§#S@^#J§P*^206(D_h^ffi®206b^^?l^^$^^TV^^o ^cC*5, 

i^misKDmmGt. ^vi^^:^—>misiKmi^ir^m^(Dmi^<7)mm'i. g:l= 

65 : 35^^^>G : L = 75 : 25(D$bH fClfe^o 
[0094] *fc. »jjE^^ft;e)S?l^^$tLfc@SftlJ#S§P206c-efe^#^@^#Jg|5«206(© 

Jii^ffi206bl;i^fBOi-6ia^{|iJ#^§P202e-efe6n— ^§|5202(D:7^^v?§|5202b 

<DT«ffi202df*¥mffi-efeSo 
[0095] ^(Dj;5J-«^$t^/c:^tVK/v^— 3^212(D»]j^^6S$|5220^c:^oV^-C. n— ^§132 

02OlHl«lJ#Slf|S202e^SlHlfei-^^,ljji±^^^tt^j;o-Clbffi^Sf|^$tl.n-^ 

|fP202(DlHlfe^S^^j|fe)tJt^-e##$tl.§„ :L<Dt^, >?.^>'ih«]J£#^220a-e«. i- 

#^220a-T?:ic#Jfc»^K#^m^4^#§r . ^i^T/Vlbffi#^ 
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[0096] j;5 :^'7:^hm}±m^220a(Dm}±m^m(DmmGt^ mmm}±m^mKm 

[0097] /^:Jo, _hfE(DfjfcO^!^^*5V^-C7v^T/^»]iE|i^220b^C^^. @:£{IiJ|iS:fP206c-efc 

m202c^^mmtir^x^immi^fno ^tiKm^^titf£<. @^{iij#S:iH5206c-e 

^^#^@S#JtP#206(DrtM®206a^^itfi^U [lIfe#Jtt^t|5202e-efe§n 
— ^§|5202<Dct'SRl^^202a(D^MB202ct;i»]ff^^£?t-efe§--y^i^':jK— >^ 

m22i^?l^^b-obj;v\ 

[0098] ^fc. _h|ECDffc5g{^*5V>T;^^;^Mj]mfft^220a{*. @^#J#^§|5206c-efe;5ftfl 
S H^fiJ W206(D±Sg206bf^II]ii^^t#l?S)§-^y >^^^^- WSl 3 1 
LfCo */c. IaIfe#J#^|f|5202e-efc§n— ^f|3202(D7^^v?t|3202bOTi^B202 
d^¥mffit'r5J;5f-ffcKbfco L>0^b. r*X{c:K6r^{*Jfc<. @^{l!l#^§l5206c 
-e$)S#^@^ffl§|S«'206(D_hCffi206b^¥mffit-r5o tHl^'[a!j#^§|520 
2eXh^vi—^M202<DZ7^>iyM202h(DTi^m202(HcWi}^^^MXh^^]}>' 

[0099] ^/c. ±m<Dnm {cl*3V ;^^:?^h«]JEtt^220a(D«]J£|§^^^«i|ilG^ttr|E 

Xoi^tmvf-o b;O^U rtbt^RB^r^fi/K. ;^9:xMI]j±$ft^220a(Dtl]J±^^?# 

[0100] ^fc. ^JfeC>fl^^3{Cl^oV>T^*. l#:0-7'Vv!>>^;a5^«$tb§>^tVK/V^— i5^*5J; 
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So 

[0102] /^*D. 09. 10, iuc^\^x^:^=7:^hmi^^i^mF^niB^^^£irm^mMmMU 
L-xm^tL-f-m'^mm^mi^. ^(Dri^^^^m.Kvfcm^m^WAi^x. 

[0103] ic;5^;6^'5:^^^h«jff#^f*. »«^BiJtt;eiS^#<lHlfe*t^;e)Si^v ^. -^hXc 
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. mmWi}±m^m(DmmGt. mmm}±m^m\mi^xF]mijmmmir^m^ 
[2] mmm}±m^m<DmmGt. mmw}mm^mKM\^x[^m:^\^immir^m^(D 
m(D9ib. 80%&<±(Dmmxh^^t^<i^mtir^mMmi{^mm<D:^9^hW})^m 

[5] mmm}^^^m(DmmGt. mmmRm^micML^xF]m:^\^immir^mM(D 
[6] mmm)±m^m<DmmGt. mmm}^m^mi^M\^x^m:io\^ immir^mn^<D 

mi^(D M#^G : L= 65 : 35i!}^hG : L = 80 : 20i!bfcr i:^#^i!i-§M^^4(ei|B« 
[8] M^«7l;i|Bm<D;^tVK/V'^-^^^m«^i!^#mi:«tf#IS^S^^go 
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[2006^3^285(28. 03. 0 6 ) Hl^^lg^SS : ttSM^D3(Dif *(DlBia 1 
. 3. 4. 7St;8(*MlE$*tfc ; tiiMS^<D|f5S(DfB!12l*IXi'JTlf ibtLtc ; irLl^il 

[1] («iEm) mmyam\zmn^-r^m'&if\-VTMm-r^m^M^mmi(Dm^mt.m^ 

[2] (gij^) 

[3] miEm mtmmm^mu^u y^^-ym^^^-r^ii^^WLt-r^mTm i \z 

LO^^^G : L=6 5 : 3 5i^^BG : L=7 5 : 2 5 tbfc:i^:^#i!i^if 
LOH'^^G : L=6 5 : 3 SyO^^-G : L = 8 0 : 2 0 i: U:^c^ iS#^<h-r^lt 

-rmwco^ms-^^m^^j^j^^tix^r). mm^^^m^mmtfim^-r^h. mBm&m^ 
Miz^rt mmii&(DmmmM -^n^^tizj^^x Mm-^^un^ $ x ^ x h mmm^x $> 
^ X. mtm&m^m(Dmmm^mi^mm(Dm^Bm:^miz^i-f^mmGtmmmFm 
^mizMvxB^-^mzm^-t^m^(Dmm^^^m^m<Dm^Fim-^\^iz:^n^^h 

i^om^^^ G:L=65:35/0^&G:L=75:2 5 <i: Ufeil i:^#mi:-r§X^X hW} 

[8] (liiE^) mn:^\^\zWL^i^'r^m^:}fvxtmT^m^\BimMmu(Dm^m^Mi^m 
^mmcomsMii^m^. mmm^i^-t^mizummm-d^^m^-^n. mmm^mmmmt 

w^cDmrnm^m-^Wf^-^tixisr). mwMi^m^mm^-^m^'t^t. mmm&^^miz 
i 0 mm'i^<DW}m^mm -^n^^tiz^^x M^-^mw $ x ^ x h i^jj±$fi^-e ^ ^ 

G:L = 6 5:3 St&^S. G: L = 8 0 : 2 0 2: ^^#i5[<J:-r^X^X h«JJEttSc 

C9] (iijp) w^:^ 1 e. 8 STTcDVi'fn/O^ 1 mizmwt(D7.^7. hW}SMiS:^B^rcx\d 

[10] (iiUP) ftsR^l 1 8 ^T'^ViTti/O^ 131f-tBi^®X^X MjJEfftg^^H^fcX 
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^mmi9^ (1) fcs^x^Bj* 
^m^m\-Simmm(Dm^mi, 3-4, 7-8^'^^miE\^.M^m2\-m\)T\T^o 

^m(DmiE(Dm&\tiiimm<Dmmm. 0 0 0 7 sliks 7 a~ei s b ®bb«c-c»-:3X » 

Sfc, #Pi 2003-120660 ^^fi (^^>^T, XM. 1 ) r^tiG t^O m<D&.(Dm 

•So — (-*5ViT«, ^co^^o 0 16, o o i 7 \z^m-^nxu^^o iz. M'Rzs 
R(Dm\-i. m^iy<\tE\z[Hi^-r^pi(D-m.%thx\/^^o Tfa^iD-h. 

tircm(Dfi^tBLL(D]t\tm^\zMm'r^mm^mzvx\^^^o vtc-a^-dx. m^hjog : l 
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